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CLAIMS 



[Claim(s)] 

[Claim 1]A plate spring for safeguards which has a hole and plugged up this hole with a sheet. 
[Claim 2]A plate spring for the safeguards according to claim 1 whose sheet is a metallic foil. 
[Claim 3]A sheet of a metallic foil, and a plate spring for the safeguards according to claim 2 which 
made a synthetic resin layer intervene between plate springs. 

[Claim 4]A plate spring for the safeguards according to claim 1 which consists of bimetal which 
laminated each metal layer which has each different coefficient of thermal expansion. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the suitable plate spring for safeguards for the 

safeguard for preventing explosion of a rechargeable battery, for example. 

[0002] 

[Description of the Prior Art]In recent years, a demand called an improvement of the heavy loading 
characteristic of the rechargeable battery used as a power supply and the densification of energy is 
becoming strong with the spread of a video camera, a headphone stereo cassette tape recorder, 
portable telephones, etc. Although the nickel KADONIUMU cell used conventionally can be 
mentioned as a rechargeable battery which fills this demand, these days, a lithium cell attracts 
attention and development and use of this lithium cell are activating. 

[0003]Generally this kind of rechargeable battery is sealed type structure. For this reason, if a 
power generation element generates heat and gas is emitted from this power generation element by 
overcharge, a short circuit, etc., the pressure within a cell case will rise and degradation of battery 
capacity will be caused. It may result in explosion of a cell case, and surrounding apparatus is 
damaged or harm is inflicted on the surrounding person. 

[0004]In order to prevent such an accident, the safeguard is formed in this kind of rechargeable 
battery. For example, there are what inserted in the energizing route of this cell the PTC board (it 
has the characteristic that resistance increases rapidly when the temperature defined beforehand is 
exceeded), a thing which inserted in the energizing route the switch which switches with the 
pressure in this cell, etc. Or there are some which compounded these and improved safety and this 
compounded thing is more common. 
[0005] 

[Problem(s) to be Solved by the Invention]However, although safety increased when several kinds of 
safeguards were compounded, there was a problem referred to as causing complication of structure 
and the jump of cost. 

[0006]Then. there is a technical problem of this invention in providing the plate spring for safeguards 
which enables composite of two kinds of safeguards, without being accompanied by complication of 
structure. 
[0007] 

[Means for Solving the Problem]In order to solve an aforementioned problem, a plate spring for 
safeguards of this invention has a hole, and plugs up this hole with a sheet 
[0008]For example, when applying this plate spring to a safeguard of a rechargeable battery, it 
arranges so that this plate spring may be reversed in response to a pressure in this cell, and a 
normally closed switch which carries out Kaisei by reversal of this plate spring is inserted in an 
energizing route of this cell. A gas path from which gas in this cell escapes through a hole of this 
plate spring is formed. In such a structure, since a plate spring will be reversed and a switch will 
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carry out Kaisei in connection with this if gas is emitted from a power generation element of a cell 
and a pressure in this cell rises by overcharge, a short circuit, etc.. an energizing route of this cell is 
disconnected and current is intercepted. And if a pressure in a cell continues rising in spite of 
interception of this current, a sheet of a hole of a plate spring will be torn and gas in a cell will be 
discharged outside through a gas path. Thereby, a pressure in a cell declines and cell bursting is 
prevented, 

[0009]That is, since a plate spring of this invention achieves two kinds of duties called a change of a 
switch, and discharge of gas, it can simplify structure of this safeguard. 

[0010]As a sheet which plugs up a hole of a plate spring, there is a metallic foil, for example. When 
this metallic foil closes a hole of a plate spring, in order to prevent an electric corrosion generated 
between a metallic foil and a plate spring, it is preferred to make a synthetic resin layer intervene 
among both. 

[001 1]A thing of bimetal may be applied as a plate spring. Also when applying a plate spring of this 
bimetal to a rechargeable battery, a normally closed switch which carries out Kaisei by reversal of 
this plate spring is inserted in an energizing route of this cell, and a gas path from which gas in this 
cell escapes through a hole of this plate spring is formed. In such a structure, if a power generation 
element of this cell generates heat by overcharge, a short circuit, etc., a plate spring will be 
reversed, a switch of an energizing route will carry out Kaisei, and current will be intercepted by this 
heat. And if a power generation element of a cell continues generating heat and a pressure in a cell 
continues rising in connection with this in spite of interception of this current, a sheet of a hole of a 
plate spring will be torn, gas in a cell will be discharged outside, and cell bursting will be prevented. 
[0012] 

[Embodiment of the Invention]Hereafter. this embodiment of the invention is described with 
reference to an accompanying drawing. 

[0013] Drawin g 1 and drawin g 2 show a 1st embodiment of the plate spring of this invention. This 
plate spring 1 laminates the main part 2 of a plate spring, the synthetic resin film 3, and the 
aluminum foil 4 made from stainless steel one by one, and plugs up the hole 2a of the center of this 
main part 2 of a plate spring with the synthetic resin film 3 and the aluminum foil 4. 
[0014]The synthetic resin film 3 intervenes between the main part 2 of a plate spring, and the 
aluminum foil 4. and achieves the duty which prevents the electric corrosion produced between 
dissimilar metals. 

[001 5] Although laminating is only available for the synthetic resin film 3 and the aluminum foil 4. 
when it may paste up and pastes them up, they use welding by the solvent of the synthetic resin 
film 3, or heating, or adhesives are used for them. As shown in drawing 3 , each synthetic resin films 
5 and 6 may be laminated to both sides of the aluminum foil 4. and this aluminum foil 4 may be 
covered. 

[0016]Or aluminum foil may be formed in one field of a synthetic resin film by metal deposition. After 
vapor-depositing aluminum foil to one field of a synthetic resin film, other synthetic resin films may 
be laminated and aluminum foil may be inserted between the synthetic resin films of two sheets. 
[001 7]Synthetic coating material and adhesives may be applied to one side of aluminum foil, the field 
of these synthetic coating material and adhesives may be laid on top of the main part 2 of a plate 
spring, and aluminum foil and the main part of a plate spring may be pasted up. Synthetic coating 
material and adhesives may be applied to both sides of aluminum foil. 

[0018]Of course, the thing of the metal of other kinds may be applied as construction material of a 
plate spring or a metallic foil. 

[0019]Under environment which the construction material of the main part 2 of a plate spring and 
the construction material of the metallic foil which plugs up the hole 2a of this main part 2 of a plate 
spring are not the same, or an electric corrosion does not generate, when using this plate spring 1, a 
synthetic resin film may be omitted and direct lamination of the main part 2 of a plate spring and the 
metallic foil may be carried out. Aluminum foil is omitted and only a synthetic resin film is not cared 
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about. 

[0020]Now, such a plate spring 1 is applied to the safeguard 12 of the rechargeable battery 11 as 
shown in drawing 4 . In this rechargeable battery 11, the power generation element 13 is closed to 
the cell case 14, and the safeguard 12 is supported by caulking processing which made the insulator 
15 placed between the upper beds of this cell case 14. 

[0021]This safeguard 12 piles up the gasket 18, the plate spring 1, the spacer 19. the PTC board 21, 
the annular terminal 22, and the insulating seal 23 one by one inside the conductor case 17. as 
shown in drawin g 5. After inserting the moving piece 24 in the hole of the PTC board 21 and the 
annular terminal 22, the electrode lid 26 which welded the contact piece 25 by resistance on this is 
put. the periphery of the conductor case 17 is crimped and processed, the insulating seal 23 is made 
to intervene and the periphery of this electrode lid 26 is put. 

[0022]If the temperature defined beforehand is exceeded, the PTC board 21 is a positive thermistor 
with the characteristic that resistance increases rapidly, and although it is low resistance at 
ordinary temperature, it is formed for improvement in safety so that it may state later. 
[0023]The hole 17a is formed in the bottom of the conductor case 17. The plate spring 1 has faced 
the inside of the rechargeable battery 1 1 via the hole 1 7a of this conductor case 1 7. The terminal 
29 is hung down and moved back to the periphery of this hole 1 7a. and this terminal 29 is connected 
to the power generation element 13 through the lead 30. 

[0024]The contact piece 25 of the electrode lid 26 has sufficient elasticity, and the tip touches the 
annular terminal 22. 

[0025]the energizing route of this safeguard 12 — terminal 29-> of the power generation element 13 
-> lead 30 -> conductor case 17 — it is called the spacer 19 ->PTC board 21 -> annular terminal 
22 -> contact piece 25 -> electrode lid 26. 

[0026]In such composition, if it will be in overcharge or a short condition and an over-current flows, 
the PTC board 21 of the above-mentioned energizing route will generate heat, and resistance of this 
PTC board 21 will become very large. By this, an over-current is controlled, current becomes small, 
and overcharge or a short condition is avoided. 

[0027]If gas is emitted from the power generation element 13, the pressure within the cell case 14 
rises and a permissible level is exceeded in spite of control of an over-current with this PTC board 
21. as shown in drawing 6 , the plate spring 1 is reversed, the rear face of this plate spring 1 will 
swell, and the moving piece 24 will be pushed up by this pressure. In connection with this, the tip of 
the contact piece 25 is also pushed up and this tip estranges from the annular terminal 22. As a 
result, the above-mentioned energizing route is disconnected and current is intercepted. 
[0028]In this way, in spite of having intercepted current, when gas continues being emitted from the 
power generation element 13 and the pressure within the cell case 14 continues rising, As shown in 
draMog .7. the synthetic resin film 3 and the aluminum foil 4 of the plate spring 1 are torn, and the 
gas within the cell case 14 results inside the electrode lid 26 from the hole 2a of the center of the 
main part 2 of a plate spring, and is emitted outside from the hole 26a of this electrode lid 26. 
Thereby, explosion of the cell case 14 is prevented. 

[0029]That is, in this rechargeable battery 1 1. the operation of Mie called discharge of the inner gas 
by destruction of control of an over-current with the PCT board 21. cutting of the energizing route 
by reversal of the plate spring 1, the synthetic resin film 3. and the aluminum foil 4 is performing 
explosion protection of this rechargeable battery 11. 

[0030]Two things in an operation here of this Mie, i.e., the operation called cutting of an energizing 
route, and the operation called discharge of inner gas originate in operation of the one plate spring 1, 
If it puts in another way. this plate spring 1 has achieved two duties simultaneously. This enables 
simplification of the structure of this safeguard 12. 

[0031]D rawin g 8 shows other examples of the safeguard which applied the plate spring 1 shown in 
drawin g 1 and drawin g 2. This safeguard 31 piles up the gasket 33. the plate spring 1. the PTC board 
34, the annular terminal 35. and the insulating seal 36 one by one inside the conductor case 32. and 
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puts the periphery of the contact piece 38 between the insulating seal 36 and the electrode lid 37, 
This electrode lid 37 is put, the periphery of the conductor case 32 is crimped and processed, the 
insulator 39 is made to intervene and the periphery of this electrode lid 37 is put. 
[0032]The contact piece 38 of the electrode lid 37 has the annular piece 38a and the ligula 38b, as 
shown in drawing 9, it sandwiches the annular piece 38a between the insulating seal 36 and the 
electrode lid 37, and is contacting the ligula 38b for the annular terminal 35. A hole is formed in the 
ligula 38b of this contact piece 38, and the spring aggressiveness 41 is pressed fit in this hole. This 
spring aggressiveness 41 has the head 41a and the two legs 41b, as shown in drawin g 10, and it 
makes the gap of these legs 41b larger than the diameter of the hole 2a of the main part 2 of a plate 
spring. 

[0033]This safeguard 31 is also applied to the rechargeable battery 1 1 shown in drawing 4 . and that 
energizing route says it as the terminal 42 ->PTC board 34 -> annular terminal 35 -> contact piece 
38 -> electrode lid 37 of the power generation element 13 -> lead 30 -> conductor case 32. 
[0034]Here, if it will be in overcharge or a short condition and an over-current flows, the PTC board 
34 of the above-mentioned energizing route will generate heat, the resistance will become very 
large, and overcharge or a short condition will be avoided. 

[0035]If the pressure within the cell case 14 rises and a permissible level is exceeded in spite of 
control of this current, as shown in drawing 1 1 . the plate spring 1 will be reversed, and this plate 
spring 1 will thrust up each leg 41b of the spring aggressiveness 41. In connection with this, the tip 
of the contact piece 38 estranges from the annular terminal 35, and the above-mentioned energizing 
route is disconnected. 

[0036]When the pressure within the cell case 14 continues rising in spite of cutting of this 
energizing route, As shown in drawing 12 , the synthetic resin film 3 and the aluminum foil 4 of the 
plate spring 1 are torn, the gas within the cell case 14 is emitted outside via the hole 37a of the 
electrode lid 37 from the hole 2a of the center of the main part 2 of a plate spring, and explosion of 
the cell case 14 is prevented. 

[0037]Therefore, explosion of this rechargeable battery 11 is prevented also here by operation of 
Mie called control of an over-current, cutting of an energizing route, and discharge of inner gas. 
[0038]By the way, in this safeguard 31, operation can be inspected in the following procedures, 
without destroying this safeguard 31. 

[0039]First it is inspected whether between the electrode lid 37 of the safeguard 31 and the 
terminal 42 has flowed. They are inferior goods if it has not flowed. 

[0040]Next, in addition to the plate spring 1, this plate spring 1 is reversed for a pressure through 
the hole 32a of the conductor case 32. They are inferior goods if between the electrode lid 37 and 

the terminal 42 has still flowed at this time. 

[0041]A thin stick (not shown) is inserted in the hole 37a of the electrode lid 37. this thin stick 
pokes and takes down the head 41a of the spring aggressiveness 41 of the contact piece 38, it is 
made again reversed and the plate spring 1 is returned to the original state. Thereby, if between the 
electrode lid 37 and the terminal 42 flows again, this safeguard 31 will be judged to be an excellent 

article. 

[0042] Drawing 13 shows a 2nd embodiment of the plate spring of this invention. This plate spring 51 
is in agreement at the point which plugs up the hole 52a of the center of the main part 52 of a plate 
spring with the synthetic resin film 53 and the aluminum foil 54 as compared with the plate spring 1 
of drawing 1 and drawin g 2 , and differs in that this main part 52 of a plate spring is a thing made 
from bimetal. 

[0043]The main part 52 of a plate spring made from this bimetal has the section structure which 
consists of the two layers 52b and 52c. These layers 52b and 52c are layers of each metal which 
has each coefficient of thermal expansion which is mutually different, and their coefficient of 
thermal expansion is smaller than the layer 52c of the side in which the direction of the layer 52b of 
the side in which the main part 52 of a plate spring swelled became depressed. For this reason, if 
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the temperature of this main part 52 of a plate spring reaches the level defined beforehand, this 
main part 52 of a plate spring will be reversed [ the direction of the layer 52c of the side hollow 
rather than the layer 52b of the swollen side develops, and both difference becomes large, and ], so 
that the temperature of the main part 52 of a plate spring rises. 

[0044]Since there is a thing of not only two-layer but three layers in bimetal, this may be applied. 
[0045]This plate spring 51 is applicable instead of the plate spring 1 in the safeguard 31 shown in 
the safeguard 12 shown in drawing 5 , and drawing 8 . In this case, not only when it is in overcharge or 
a short condition and the pressure within the cell case 14 rises, but when the temperature of this 
plate spring 51 rises by generation of heat of the power generation element 13, this plate spring 51 
is reversed, the energizing route of the rechargeable battery 1 1 is disconnected, and current is 
intercepted. 

[0046]Therefore, in the rechargeable battery 11 which applied this plate spring 51, Explosion 
protection of this rechargeable battery 1 1 is performed by discharge of the inner gas by destruction 
of cutting of the energizing route by reversal of the plate spring 51 which answers control, pressure 
buildup, or rise in heat of an over-current with a PCT board, the synthetic resin film 53, and the 
aluminum foil 54. 

[0047]In order to plug up the hole, what pasted the metallic foil and the synthetic resin film together 
is used for the plate spring of each above-mentioned embodiment, but it is not limited to this but 
may apply the thing of other construction material torn with a proper pressure. For example, 
application of the thin film film made of a synthetic resin can be considered. 
[0048] 

[Effect]As explained above, the plate spring for the safeguards of this invention. Since two kinds of 
duties called the change of the switch which has a hole, comes for a sheet to close this hole, and 
was applied to the safeguard of the rechargeable battery, for example, was inserted in the energizing 
route, and discharge of gas are achieved, simplification of the structure of this safeguard is enabled. 



[Translation done.] 



http://www4.ipdLinpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=httpy^ 2/14/2008 



JP,09-134714,A [TECHNICAL FIELD] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 



[Field of the Invention]This invention relates to the suitable plate spring for safeguards for the 
safeguard for preventing explosion of a rechargeable battery, for example. 
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PRIOR ART 

[Description of the Prior Artjin recent years, a demand called an improvement of the heavy loading 
characteristic of the rechargeable battery used as a power supply and the densification of energy is 
becoming strong with the spread of a video camera, a headphone stereo cassette tape recorder, 
portable telephones, etc. Although the nickel KADONIUMU cell used conventionally can be 
mentioned as a rechargeable battery which fills this demand, these days, a lithium cell attracts 
attention and development and use of this lithium cell are activating. 

[0003]Generally this kind of rechargeable battery is sealed type structure. For this reason, if a 
power generation element generates heat and gas is emitted from this power generation element by 
overcharge, a short circuit, etc., the pressure within a cell case will rise and degradation of battery 
capacity will be caused. It may result in explosion of a cell case, and surrounding apparatus is 
damaged or harm is inflicted on the surrounding person. 

[0004]In order to prevent such an accident, the safeguard is formed in this kind of rechargeable 
battery. For example, there are what inserted in the energizing route of this cell the PTC board (it 
has the characteristic that resistance increases rapidly when the temperature defined beforehand is 
exceeded), a thing which inserted in the energizing route the switch which switches with the 
pressure in this cell, etc. Or there are some which compounded these and improved safety and this 
compounded thing is more common. 
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EFFECT OF THE INVENTION 



[EffectjAs explained above, the plate spring for the safeguards of this invention, Since two kinds of 
duties called the change of the switch which has a hole, comes for a sheet to close this hole, and 
was applied to the safeguard of the rechargeable battery, for example, was inserted in the energizing 
route, and discharge of gas are achieved, simplification of the structure of this safeguard is enabled. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the InventionjHowever, although safety increased when several kinds of 
safeguards were compounded, there was a problem referred to as causing complication of structure 
and the jump of cost. 

[0006]Then, there is a technical problem of this invention in providing the plate spring for safeguards 
which enables composite of two kinds of safeguards, without being accompanied by complication of 
structure. 
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MEANS 



[Means for Solving the Problemjin order to solve an aforementioned problem, a plate spring for 
safeguards of this invention has a hole, and plugs up this hole with a sheet. 
[0008] For example, when applying this plate spring to a safeguard of a rechargeable battery, it 
arranges so that this plate spring may be reversed in response to a pressure in this cell, and a 
normally closed switch which carries out Kaisei by reversal of this plate spring is inserted in an 
energizing route of this cell. A gas path from which gas in this cell escapes through a hole of this 
plate spring is formed. In such a structure, since a plate spring will be reversed and a switch will 
carry out Kaisei in connection with this if gas is emitted from a power generation element of a cell 
and a pressure in this cell rises by overcharge, a short circuit, etc., an energizing route of this cell is 
disconnected and current is intercepted. And if a pressure in a cell continues rising in spite of 
interception of this current, a sheet of a hole of a plate spring will be torn and gas in a cell will be 
discharged outside through a gas path. Thereby, a pressure in a cell declines and cell bursting is 
prevented. 

[0009]That is, since a plate spring of this invention achieves two kinds of duties called a change of a 
switch, and discharge of gas. it can simplify structure of this safeguard. 

[0010]As a sheet which plugs up a hole of a plate spring, there is a metallic foil, for example. When 
this metallic foil closes a hole of a plate spring, in order to prevent an electric corrosion generated 
between a metallic foil and a plate spring, it is preferred to make a synthetic resin layer intervene 
among both. 

[001 1]A thing of bimetal may be applied as a plate spring. Also when applying a plate spring of this 
bimetal to a rechargeable battery, a normally closed switch which carries out Kaisei by reversal of 
this plate spring is inserted in an energizing route of this cell, and a gas path from which gas in this 
cell escapes through a hole of this plate spring is formed. In such a structure, if a power generation 
element of this cell generates heat by overcharge, a short circuit, etc., a plate spring will be 
reversed, a switch of an energizing route will carry out Kaisei, and current will be intercepted by this 
heat. And if a power generation element of a cell continues generating heat and a pressure in a cell 
continues rising in connection with this in spite of interception of this current, a sheet of a hole of a 
plate spring will be torn, gas in a cell will be discharged outside, and cell bursting will be prevented. 
[0012] 

[Embodiment of the Invention] Hereafter, this embodiment of the invention is described with 
reference to an accompanying drawing. 

[0013] Drawing 1 and drawing 2 show a 1st embodiment of the plate spring of this invention. This 
plate spring 1 laminates the main part 2 of a plate spring, the synthetic resin film 3, and the 
aluminum foil 4 made from stainless steel one by one, and plugs up the hole 2a of the center of this 
main part 2 of a plate spring with the synthetic resin film 3 and the aluminum foil 4. 
[0014]The synthetic resin film 3 intervenes between the main part 2 of a plate spring, and the 
aluminum foil 4. and achieves the duty which prevents the electric corrosion produced between 
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dissimilar metals. 

[001 5] Although laminating is only available for the synthetic resin film 3 and the aluminum foil 4, 
when it may paste up and pastes them up, they use welding by the solvent of the synthetic resin 
film 3. or heating, or adhesives are used for them. As shown in drawing 3 , each synthetic resin films 
5 and 6 may be laminated to both sides of the aluminum foil 4, and this aluminum foil 4 may be 
covered. 

[0016]Or aluminum foil may be formed in one field of a synthetic resin film by metal deposition. After 
vapor-depositing aluminum foil to one field of a synthetic resin film, other synthetic resin films may 
be laminated and aluminum foil may be inserted between the synthetic resin films of two sheets. 
[001 7] Synthetic coating material and adhesives may be applied to one side of aluminum foil, the field 
of these synthetic coating material and adhesives may be laid on top of the main part 2 of a plate 
spring, and aluminum foil and the main part of a plate spring may be pasted up. Synthetic coating 
material and adhesives may be applied to both sides of aluminum foil. 

[0018]Of course, the thing of the metal of other kinds may be applied as construction material of a 

plate spring or a metallic foil. 

[0019]Under environment which the construction material of the main part 2 of a plate spring and 
the construction material of the metallic foil which plugs up the hole 2a of this main part 2 of a plate 
spring are not the same, or an electric corrosion does not generate, when using this plate spring 1, a 
synthetic resin film may be omitted and direct lamination of the main part 2 of a plate spring and the 
metallic foil may be carried out. Aluminum foil is omitted and only a synthetic resin film is not cared 
about. 

[0020]Now, such a plate spring 1 is applied to the safeguard 12 of the rechargeable battery 1 1 as 
shown in drawin g 4. In this rechargeable battery 11, the power generation element 13 is closed to 
the cell case 14, and the safeguard 12 is supported by caulking processing which made the insulator 
15 placed between the upper beds of this cell case 14. 

[0021]This safeguard 12 piles up the gasket 18, the plate spring 1, the spacer 19, the PTC board 21. 
the annular terminal 22, and the insulating seal 23 one by one inside the conductor case 17, as 
shown in drawing 5 , After inserting the moving piece 24 in the hole of the PTC board 21 and the 
annular terminal 22, the electrode lid 26 which welded the contact piece 25 by resistance on this is 
put. the periphery of the conductor case 1 7 is crimped and processed, the insulating seal 23 is made 
to intervene and the periphery of this electrode lid 26 is put. 

[0022]If the temperature defined beforehand is exceeded, the PTC board 21 is a positive thermistor 
with the characteristic that resistance increases rapidly, and although it is low resistance at 
ordinary temperature, it is formed for improvement in safety so that it may state later. 
[0023]The hole 17a is formed in the bottom of the conductor case 17. The plate spring 1 has faced 
the inside of the rechargeable battery 1 1 via the hole 17a of this conductor case 17. The terminal 
29 is hung down and moved back to the periphery of this hole 17a, and this terminal 29 is connected 
to the power generation element 13 through the lead 30. 

[0024]The contact piece 25 of the electrode lid 26 has sufficient elasticity, and the tip touches the 
annular terminal 22. 

[0025]the energizing route of this safeguard 12 ~ terminal 29-> of the power generation element 13 
-> lead 30 -> conductor case 17 — it is called the spacer 19 ->PTC board 21 -> annular terminal 
22 -> contact piece 25 -> electrode lid 26. 

[0026]In such composition, if it will be in overcharge or a short condition and an over-current flows, 
the PTC board 21 of the above-mentioned energizing route will generate heat, and resistance of this 
PTC board 21 will become very large. By this, an over-current is controlled, current becomes small. 

and overcharge or a short condition is avoided. 

[0027]If gas is emitted from the power generation element 13, the pressure within the cell case 14 
rises and a permissible level is exceeded in spite of control of an over-current with this PTC board 
21. as shown in drawing 6 . the plate spring 1 is reversed, the rear face of this plate spring 1 will 
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swell, and the moving piece 24 will be pushed up by this pressure. In connection with this, the tip of 
the contact piece 25 is also pushed up and this tip estranges from the annular terminal 22. As a 
result, the above-mentioned energizing route is disconnected and current is intercepted. 
[0028]In this way. in spite of having intercepted current, when gas continues being emitted from the 
power generation element 13 and the pressure within the cell case 14 continues rising, As shown in 
drawin g 7, the synthetic resin film 3 and the aluminum foil 4 of the plate spring 1 are torn, and the 
gas within the cell case 14 results inside the electrode lid 26 from the hole 2a of the center of the 
main part 2 of a plate spring, and is emitted outside from the hole 26a of this electrode lid 26. 
Thereby, explosion of the cell case 14 is prevented. 

[0029]That is, in this rechargeable battery 1 1 , the operation of Mie called discharge of the inner gas 
by destruction of control of an over-current with the PCT board 21, cutting of the energizing route 
by reversal of the plate spring 1, the synthetic resin film 3, and the aluminum foil 4 is performing 
explosion protection of this rechargeable battery 1 1 . 

[0030]Two things in an operation here of this Mie, i.e., the operation called cutting of an energizing 
route, and the operation called discharge of inner gas originate in operation of the one plate spring 1. 
If it puts in another way. this plate spring 1 has achieved two duties simultaneously. This enables 
simplification of the structure of this safeguard 12. 

[0031] Drawing 8 shows other examples of the safeguard which applied the plate spring 1 shown in 
drawing 1 and drawin g 2. This safeguard 31 piles up the gasket 33, the plate spring 1, the PTC board 
34, the annular terminal 35, and the insulating seal 36 one by one inside the conductor case 32. and 
puts the periphery of the contact piece 38 between the insulating seal 36 and the electrode lid 37, 
This electrode lid 37 is put, the periphery of the conductor case 32 is crimped and processed, the 
insulator 39 is made to intervene and the periphery of this electrode lid 37 is put. 
[0032]The contact piece 38 of the electrode lid 37 has the annular piece 38a and the ligula 38b, as 
shown in drawin g 9, it sandwiches the annular piece 38a between the insulating seal 36 and the 
electrode lid 37. and is contacting the ligula 38b for the annular terminal 35. A hole is formed in the 
ligula 38b of this contact piece 38, and the spring aggressiveness 41 is pressed fit in this hole. This 
spring aggressiveness 41 has the head 41a and the two legs 41b, as shown in drawing 10 . and it 
makes the gap of these legs 41b larger than the diameter of the hole 2a of the main part 2 of a plate 
spring. 

[0033]This safeguard 31 is also applied to the rechargeable battery 1 1 shown in drawing 4, and that 
energizing route says it as the terminal 42 ->PTC board 34 -> annular terminal 35 -> contact piece 
38 -> electrode lid 37 of the power generation element 13 -> lead 30 -> conductor case 32. 
[0034]Here, if it will be in overcharge or a short condition and an over-current flows, the PTC board 
34 of the above-mentioned energizing route will generate heat, the resistance will become very 
large, and overcharge or a short condition will be avoided. 

[0035]If the pressure within the cell case 14 rises and a permissible level is exceeded in spite of 
control of this current, as shown in drawing 1 1 . the plate spring 1 will be reversed, and this plate 
spring 1 will thrust up each leg 41b of the spring aggressiveness 41. In connection with this, the tip 
of the contact piece 38 estranges from the annular terminal 35, and the above-mentioned energizing 
route is disconnected. 

[0036]When the pressure within the cell case 14 continues rising in spite of cutting of this 
energizing route, As shown in drawing 12 , the synthetic resin film 3 and the aluminum foil 4 of the 
plate spring 1 are torn, the gas within the cell case 14 is emitted outside via the hole 37a of the 
electrode lid 37 from the hole 2a of the center of the main part 2 of a plate spring, and explosion of 
the cell case 14 is prevented. 

[0037]Therefore, explosion of this rechargeable battery 11 is prevented also here by operation of 
Mie called control of an over-current, cutting of an energizing route, and discharge of inner gas. 
[0038]By the way. in this safeguard 31. operation can be inspected in the following procedures, 
without destroying this safeguard 31. 
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[0039]First, it is inspected whether between the electrode lid 37 of the safeguard 31 and the 
terminal 42 has flowed. They are inferior goods if it has not flowed. 

[0040]Next in addition to the plate spring 1, this plate spring 1 is reversed for a pressure through 
the hole 32a of the conductor case 32. They are inferior goods if between the electrode lid 37 and 
the terminal 42 has still flowed at this time. 

[0041] A thin stick (not shown) is inserted in the hole 37a of the electrode lid 37, this thin stick 
pokes and takes down the head 41a of the spring aggressiveness 41 of the contact piece 38, it is 
made again reversed and the plate spring 1 is returned to the original state. Thereby, if between the 
electrode lid 37 and the terminal 42 flows again, this safeguard 31 will be judged to be an excellent 
article. 

r0042l Drawing 13 shows a 2nd embodiment of the plate spring of this invention. This plate spring 51 
is in agreement at the point which plugs up the hole 52a of the center of the main part 52 of a plate 
spring with the synthetic resin film 53 and the aluminum foil 54 as compared with the plate spring 1 
of drawing 1 and drawing 2 . and differs in that this main part 52 of a plate spring is a thing made 

from bimetal. 

[0043]The main part 52 of a plate spring made from this bimetal has the section structure which 
consists of the two layers 52b and 52c. These layers 52b and 52c are layers of each metal which 
has each coefficient of thermal expansion which is mutually different, and their coefficient of 
thermal expansion is smaller than the layer 52c of the side in which the direction of the layer 52b of 
the side in which the main part 52 of a plate spring swelled became depressed. For this reason, if 
the temperature of this main part 52 of a plate spring reaches the level defined beforehand, this 
main part 52 of a plate spring will be reversed [ the direction of the layer 52c of the side hollow 
rather than the layer 52b of the swollen side develops, and both difference becomes large, and ], so 
that the temperature of the main part 52 of a plate spring rises. 

[0044]Since there is a thing of not only two-layer but three layers in bimetal, this may be applied. 
[0045]This plate spring 51 is applicable instead of the plate spring 1 in the safeguard 31 shown in 
the safeguard 12 shown in drawing 5 , and drawin g 8. In this case, not only when it is in overcharge or 
a short condition and the pressure within the cell case 14 rises, but when the temperature of this 
plate spring 51 rises by generation of heat of the power generation element 13. this plate spring 51 
is reversed, the energizing route of the rechargeable battery 1 1 is disconnected, and current is 
intercepted. 

[0046]Therefore, in the rechargeable battery 11 which applied this plate spring 51, Explosion 
protection of this rechargeable battery 1 1 is performed by discharge of the inner gas by destruction 
of cutting of the energizing route by reversal of the plate spring 51 which answers control, pressure 
buildup, or rise in heat of an over-*current with a PCT board, the synthetic resin film 53, and the 
aluminum foil 54. 

[0047]In order to plug up the hole, what pasted the metallic foil and the synthetic resin film together 
is used for the plate spring of each above-mentioned embodiment but it is not limited to this but 
may apply the thing of other construction material torn with a proper pressure. For example, 
application of the thin film film made of a synthetic resin can be considered. 
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* NOTICES * 
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IThis document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawin g 1]The perspective view showing a 1st embodiment of the plate spring of this invention 
[ Drawin g 2]The sectional view showing the plate spring of drawing 1 

[Dr awin g 3]The sectional view in which expanding the modification of the plate spring of drawing 1 
selectively, and showing it 

[D rawin g 4]The sectional view showing a rechargeable battery provided with the safeguard with 

which the plate spring of drawing 1 is applied 

[D rawin g 5]The sectional view showing the safeguard of drawing 4 

[Diawing_6lThe figure used in order to explain an operation of the safeguard of drawing 4 
[ Drawin g 7]The figure used in order to explain other operations of the safeguard of drawing 4 
[Drawin g 8]The sectional view showing other safeguards with which the plate spring of drawing 1 is 
applied 

[ Drawin g 9]The perspective view showing the contact piece in the safeguard of drawing 8 
[ Drawin g lOjThe perspective view showing the spring aggressiveness in the safeguard of drawing 8 
[Drawing 1 1 ]The figure used in order to explain an operation of the safeguard of drawing 8 
[Drawing 12]The figure used in order to explain other operations of the safeguard of drawing 8 
[Drawing 13]The sectional view showing a 2nd embodiment of the plate spring of this invention 
[Description of Notations] 

1, 51 plate springs 

2, the main part of 52 plate springs 

3, 53 synthetic resin films 

4, 54 aluminum foil 

1 1 Rechargeable battery 

12 and 31 Safeguard 

1 3 Power generation element 

14 Cell case 

15 and 39 Insulator 

17, 32 conductor cases 

18 and 33 Gasket 

19 Spacer 
21,34 PTC board 

22 and 35 Annular terminal 
23, 36 insulating seals 

24 Moving piece 

25 and 38 Contact piece 

26 and 37 Electrode lid 
29 and 42 Terminal 
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30 Lead 

41 Spring aggressiveness 
[Translation done.] 
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[ Drawin g 6] 
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[Drawing 13] 
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safety device 12 follows a route consisting of a 
power generating element 13, lead 30, 
terminal 29 of conductor case 17, spacer 19, 
PTC plate 21, ring-shaped terminal 22, contact 
piece 25, and electrode lid 26. When an over- 
cunrent flows, the PTC plate 21 emits heat and 
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over-current is suppressed. If nevertheless gas 
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coned disc spring 1 is inverted so that the tip 
of the contact piece 25 is heav<3d to cause 
separation from the terminal 22, and the 
current feeding path is shut. If the internal 
pressure of the case 14 continues still rising, a 
plastic film and aluminum foil at a hole in the 
disc spring 1 are broken, and the gas is 
released to the outside. 
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m?:'ifoZti)<X'^i. 

[0039] t-r. ^^^3 1ff>Wm3 7bm'F4 
2m*m^tX\>^hi^i)-t:1^i-i. »iiLTl^*{t 

[0 04 0] <?:t;:, ffi:^]$r^*^^-X3 20?L3 2a$- 
atTJEA'^ltCiPi. vl<OJIIlA>l^R|K$^S. d 
cOt^C. «liS3 7t«^^4 2ia*«*;t'fc3iaiLTV^ 
iiii. T^mX'$>l. 

[0 04 1]igt. aev>» (HSTtH*) $'mffi^3 7(^ 

fL3 7a^-||La^t^ ^»>mcJ:-5-C. ^^3 8 
(7)^^'*}¥U4 1 <DmU4 1 a S-g^^T-!) Us M/^^- 1 i 

m^mitxTtcommt. ztuzxr). wjm3 
7tm^4 2ismtmmiini. z<o^^s3 1 & 

[ 0 0 4 2 ] 0 1 3JS, z<7)micomj^^(ofS2mmB 

©SrS^LTV^S. ;cOffin';^5 1{4, 01&l^02<7)il 
^N'^^ 1 1 JtlH-* fc , Jl/N'^>*«c5 2c0tf A<0?L5 2 a 

i-^mi!iy^fVA5 3m7fi'm5 4 ^zx-oxmi' 

[0043] C:c0>'N'^p<^;PS<0il>'N'**#52{4. 2 
-5<0Ji5 2b. 5 2c*><^^|,|»r®ffi3i^WtTV>S. 

iti(>m52h. 5 2cii.nmzm^j:i^ti^tiff) 
5 2 b<^:^r*ta^n:*(ll^oa 5 2 c j: o i 



±#-fi.s. «gi?>^y^^i^!Ic7)a 5 2 b j: 0 hmA^timm 

52c <7)ljp<i^M I . m^^t<:k^ < =5: 0 , c:<7)Ma' 

5 2 (ois,m^^ib^i^{^tifz uouizm-h t . 

[ 0 0 4 4 ] =5rfc, /nM ^ rJ'yKcli. 2®;t'Jtt^:< , 
3m<r){i<r)ifihh(r>X\ ZiX^m^LXi,mh^j:\^. 
[0045] >I<7)IlA';^ 5 Hi, 0 5 tS^-f 1 
2at^8tC^r^^il»3 1 t=*Jftl.JlA':f 1 (D^h 

"o^zmmthzbtiK'^h, z<r)^. wmxiim 
■mb^j:'>x . tm^-x 1 4 mmnti^iL^ Lfz 1 1 

f3iX'^j:<. ISBS^l 3C7«(CJ:0, ^(0JlA';r-5 
1 wfflS3!)<±#U^i: # tct , c:<7)MA•;^ 5 l **RteL 

z:<>:«^^l>l l<oji1lBlg»*«^^JlIl^s^l. mmm^ 

[0046] Uc**oT. c:<7)llA':t.5i^afflUv:i: 

»:m^^!!l i{c*jv^-c{4, pcTwnzxi>7m^<m^. 

L < iii^±.mzm^ tx(7)M.f<^- 5 1 COR 
mzxmwmmm. m-^mmy ^ /i-a 5 3& 

[0047] ^tj, ±ie#iii(Bgs<offl/N-^{4, 'e<7)7L 
\zi.'>xmih'mr)^'mio<r)^m^Lxmhts:\\ 

[0048] 

h%,<frch'>x. mmz:iFmm:^mz'm^ 

ti. 'immmx^f\.tzx^';^<r>'mtt. ^y^<D 
m^t\^o 2mm.mm^-t<r>x\ ckos^so 
imms^^^-^w.z^h, 

[02 ] a 1 com^^^i^-tmrnm 

( 0 3 ] 0 1 <r)W'^^<n$SBmi:mHzmi IXt^ 

[04 ] 0 1 <r>w^^-i:iimm^ixh=§i^mm.m3Lh- 

[05] 04<o3f^a&5^fWiif0 

[06 ] 04<^)3c^g<O#fflS:iiBfrS7t«>{CfflV^3t 

0 

[07 J 04<7)3f^S<^OfPffli&i!iBBi-&y::i6Cffl 

[08 ] 0 1 coJlA':t.*<jaffl;^ixl.ffi<o^ilgS:q^-r 
|;rBo0 

[09] 08W^^g(cfcft&«frS:^^'fi^f«0 

[010] msmmmzmh^'^mL^if&m^ 
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